
Solutions For Removing Arsenic In The
Presence Of Competing Ions And High pH
Certain variables directly affect media performance, so choose wisely.

by Kim Walsh 
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he Environmental Protection Agency’s new arsenic
rule 66 FR 6976 went into effect January 2006. This
new rule reduced the maximum contaminant level

(MCL) of arsenic (As) in drinking water from 50 ppb to 10
ppb. Many of the water systems affected by this rule are
small, rural systems. Simple low-cost adsorption technology
is ideal for many of these systems, however, adsorption is
not selective for just arsenic, other contaminants will also be
removed.  These ions then compete with the arsenic for
adsorption sites on the media and can greatly reduce the
media’s capacity for arsenic removal.  This  ultimately drives
up treatment costs. 

Today’s commercially available adsorption media are not
all made from the same materials. As such, the media on the
market today react differently in the presence of competing
ions. It is important to consider the competing ions when
selecting the best media for a system. The competing ions
that tend to cause the most problems for arsenic adsorption
media include silica, vanadium, phosphate, and iron.

Case Study: Phosphate Competition
A small community  in Contra Costa County has been eval-
uating alternatives in providing treatment. They had tested
a zirconium-based adsorption technology, but unfortunate-
ly the media hit breakthrough (exceeded 10 ppb) very
quickly and much sooner than estimated by the media
manufacturer.  This early breakthrough prior to 8000 BV
(bed volumes) would have driven up the operating and
maintenance costs on the system and was therefore deter-
mined to not be economical. The vendor said the high lev-
els of phosphate (PO4), approximately 320 ppb (measured
in orthophosphate), was competing with the arsenic and
greatly reduced performance.

Another pilot was run at this site with two different media,
one based on iron and the other based on lanthanum, to
determine if performance could be improved. 

The results of the pilot demonstrated that the different
adsorption media reacted very differently in the presence of
phosphate. The iron-based media performed similar to the
zirconium-based product, however, the lanthanum based
media outperformed both of the others. The kinetics of the
lanthanum chemistry provided very efficient removal of
arsenic while simultaneously providing the added benefit of
phosphate reduction.

This pilot was operated continuously with approximately
3.8 minutes of empty bed contact time (EBCT) and a 5
gpm/ft2 surface loading rate. 

Case Study: Vanadium and pH
A system in Southern California was using an iron-based
media that was not meeting the owner’s expectation, so an
independent engineering firm was engaged to perform a
pilot test using alternative media to determine if perform-
ance could be improved. It was believed the relatively high
level of vanadium and pH were impacting media life. Six
different media were selected: two iron-based media, two
titanium-based media, and two lanthanum-based media. 
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This pilot was run continuously
with an average of 3.5 minutes EBCT
at a 5 gpm/ft2 surface loading rate.
The pilot results again showed that
the different media provided very
different performance. The lan-
thanum-based media provided the
maximum media life and removed
very little vanadium. It was also
demonstrated that it was the most
stable in the event of pH loss, which
occurred three times over the course
of the pilot.

pH stability is another important
consideration for wells that have
naturally high pH, greater than 8.2.
Each media has its own isoelectric
point based upon the materials
from which it is manufactured. Each
media has the ability to remove arsenic until the isoelectric
point pH is reached. After the isoelectric point is exceeded,
arsenic that was previously adsorbed can desorb from the
media, which can cause arsenic spiking in the system. This

occurred during the pilot twice, on
2/18 and 3/5, when pH control was
lost and the water coming into the
arsenic removal system was the
natural 9.0. This exceeded the iso-
electric point of some of the media
and desorption occurred. A recom-
mendation for any site would be to
choose a media with an isoelectric
point higher than the pH of your
water without pretreatment to pro-
tect against desorption.

In summary, media perform-
ance on any system can be affect-
ed by the presence of competing
ions and pH. It is important to
select the appropriate media
based upon the quality of your
water. �
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